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1020030011356 ^^ '^7.}: 2003/7/16 

[^^3EeiS] 0021 

[ Till in 2003.02.24 

[^Xil^5l^Wl H01L 

ssi MB. aiEi D\x\^ [Hiedi ±x[ 

[^S2| S^SSl Phase-change memory device having self-heater structure 

[SSI ^^^sxh ^^tlA^ 

[M^&iSH] 1-1998-104271-3 

[ CH £1 ej 3 H 1 9-1 998-000334-6 

[SM^ISm^Sis] 2003-003435-0 

[CH£|oi3H] 9-1998-000541-1 

[S^^ia^^eiSl 2003-003437-4 

[^S°J ^^S^ll OIXISII 

[^S°J S^s:?ll YIJi Hye 

[^oje^eis] 760519-2397519 

[^SSlsl 449-901 

[^^] KR 

I^S°1 HORILHideki 

[^^1 Aie^^Ai i^y^ Dws^sm ^^om^ 506-1206 

[^^1 jp 
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1020030011356 ^Xh 2003/7/16 

[^§°J S^fi:*!) HA.Yong Ho 

l^eiS^eiS] 711107-1830415 
[o^eisl 442-370 

[^^1 =4^^AI m^^^ Qmm 990eiXI <yDH&OHI^M 

111-208 

[^^1 KR 

mmm xu2^2\ 7?§oii 2im m^, mm^ xiieossi t^s 
oil 5Js^ ss!^A^ m s^ifLiQL maioi 
ois^ (oi) cH^iei 

§^^&J (21) 

[I^I^S^^l 20 a 29,000 ^ 

1 e i.ooo si 

0 a 0 ^ 

[^A^S^S] 20 W 749.000 ^ 

[tf?1l] 779.000 
[^¥AIW1 1. fi^^AI- SA||A|(£3)_ie 
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1020030011356 ^^ 'U^}: 2003/7/16 

^^^o] ^A^£]cH 9X^ ^S. ^]3.^ 4:^H1 7flAl^Vt:f. ^ 

^x^c]] v\]s.^ ^^].^ uV^^^l 7]^^^ m eM^Hl ^A^€ ^11 

>I12 ^7] ^£^1 7l^S] ^^ol)- sg^§>7fl <?^^5)J1, ^71 7l:&«Hl tfl^ 

^11^^ pflS.e|#4. ^11 3E^f^o.^^E-1 >^V7l v\]3.^ 

^7l ^#^>7l ^^^21- trials] ^11^<^1 ^11 

^7] ^]3.^^o_s.^B] ^7] ;H12 ^7] ^^*>7l ^*>c^ 

4>7l iiflae]^^ >5l]i^oll >a-7l ;^ll ^^^^ ol^s)<H ^Aj^ ;5il2 ^^^^ S. 

S. 1 

^S-Blf-. ^s;^! 
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1020030011356 ^^ <^^>: 2003/7/16 

-iH 7>^l^ ^l2.Hl ^:^> {Phase-change memory device having 

self-heater structure} 

:£ 1^ ^ «>^^?1- ^^1<^1'^1 ^]3.^ dt^V^ ^Sl- SAltb ^ 

S. 2^ ^ ^^S^ ^Al<^loi] rc|-^ .^^^ ufliel ^7^2] S-Alt!: ^^^S. 

10: tiVS^l 71:^. 12: , 20: 22: ;^lll iE.^#. 24: ;^13 S.^^ 

, 26: ^11 €r^ ^^]:=L, 26a: 28: l-s^H, 28a: 30: 

^12 #^^<g^. 32: >^^2l- ^l2.El#. 32a: ^^sj- l"^^, 32b: 34: ^ 

^, 36: ;^l2iS, 40: ^l3 f^^^^^. 42: ;«ll3 l-e^:^., 52: ;^l2 
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1020030011356 #^ 'U^}: 2003/7/16 
[^^^ 

<6> ^ ^vi^^ >^v^2|. PI12.E1 ^;^H1 ^tb ^-^S, ^STimol^ ^^o^ ^A^^ 

PRAM (phase-change random access memory)<^l ^^^l^^. 

<7> PRAM^ ^^TllM-^l-^Cchalcogenide) oj^^o^^]^ #^o] ^ ^;^>a-<^l 

>a-Hfl ti];^^^ ^VEflS. 1-^ ^£ 

<8> .^v^sj. Diis.E^ ^;^i-oii sXo]^^. ^^^1^ #<^l:a ^^^^-^ ^^^l^l7l 

3.7]Mr ^"^s^ 1"^^^ l-e^zi 

* ^l^CJoule heating) JL^^ cf-y^t!" ^IS.**^! ^^nf. 
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1020030011356 %^ <^^>: 2003/7/16 

<9> #2fl 7l#oil iil-^ cflS^*?! ^3.^ ^7]-^ 7l^^^5- 

1-^^ ^ 7}^]^, o]^o] ^2\o^S. ^HlS. <a^5]<H 91^ 

(vertical contact structure)* 7>^t:f. Stefan Lai, Tyler Lowrey, "OUM 

- A 180nm Nonvolatile Memory Cell Element Technology For Stand Alone and Embedded 
Applications", lEDM Tech. Dig. (2001) #S) ^^^]^^^ ^€2}- 

^^^^ 7}^% ^ ^^7fl '?]-^ol^o.^>i*| ^ ^#^<^lAio] ^S. 

7} ^^*V7fl ^7}s\7]] ^}JL, o]s. o]^^}c^ (Joule heating)* ^^.^i^s. ^ 

^7}X\^C>]^ ^t]., tiling 2).^ 7].^1^ ^^^*>fe 

(variation)ol 7]-^^!: ^ ^Tll Sfl<^> t!:^. ^.em, ^;«fl^7]-^l^ iSel^hHEfliil 

7]^ ^ ^Z^- 7]^S] th^lS. ^t!" '^^ ^^^* <a7l^ ^ 

^ "^o] ^>Mi^. St!:. 7H^ ^Efl 7l^oil u^s, >^v^^ T^jse] :t;^> 

Aiz^- ^^^^ oj-g-^l-o^ ^v^sl- ^^^-S-ofl ^>^^t!:^. t4e1-^i. ^7l 

^ ^i:!-. 0.^\JL, xi\]S.^ ^7}$] 21:6.^] ^^2|- #^^4 ^^JTl-o) ^a. ;^^*J. 

^^^>7ll ^4. :=Z-eiM-, ^^jij-sl ^# ^^o] §ji oiofl rej-el- 
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1020030011356 ^^ 2003/7/16 

^ ^7]^ ^2fl ^^i^^ ^^^vji;^> ^^s., 

^ ^ SZ^ ^]S.^ ^l^^m 

^^^*>7l ^ ;*fll o^^o^ o).^ >^^^ ull2.B^ ^7^^ 

^i^Cmain surface)^ ^^^VtII ^>7l ^^^] 7]:5S:d\] tii\^^}^ 7}:^]^ 

^SL^%^ (phase-change memory layer)^, '^7] Sl^^^S.^^-] -^7] 
iillS.el#o.s ^7] Ai^^ ^^^>7l -^7] ^3.^^^ ^HU^*^! ^^^^ ^11 

^H/8-7] ^1-^51- Dflael^^ y^M^^] ^7] >^ll ^#^4 o]:^s)o1 >|12 

^ ;^ll ^a^Eflol] i4€- ^^21- ^ise] ^^>^ ^1-71 ^11 ell'i-^oiiAi ^^7] ;^ll 

3^€^4 o]^3^]c>l ^^^^ ;^]3 i^f-* ^ o^icj-. ol nfl, ^7] y^]2 ^^-^^ 

^7] ;{|13 -i-^Vo^ >S-7l ;^12 3E^#3i). :^7]^o_s. 7>^^>xi)-. 

^ ^11 ^J=tfl'Hl tt|-€- ^^Sj- v\]3.^ ^7.}^ ^71 ;^lll ^#^34 ^7] S. 

^7l^ ^tt ^11 l-^ln^, ^7] m ^#^3if ■^V7l ;H13 • 
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1020030011356 #^ 'U^}: 2003/7/16 

<i4> >^7l ^]3.^^^ ^7] m ^ >112 ^#^<^1 

^>§5lJl, ^7] ;^]2 ^7l 7l:^>^oilA-l ^7] >^^^ t»fla.s]f^:a 

<17> >a-7l -^l-^s^- ^^^1 (chalcogen element)* 5L^^1-^ 

<18> stl:. ^71 ^a^* ^>a*>7l ^^■'^ ^ ^^S] :^]2 <a=Elloll nl-^ ^^-^sj- v\]s.^ ^ 

^-E^l 7]^c^] cfl^^rj-ji ;^ll^a2l- ZL tiVcfl^oi ;^]2^^^ 7>^1^ i^ijie) 

#4, ^7l ^£^1 714^:3). ^7l ^A^I^lol 

<19> ^7] ^^ €^rL^ ^7] i^f- #oflA-1 £;?if^O.S«-Bl 

^7] i^HSBl^ofl ^7l ^7Vs:>7l ^tb ;^ll #SlllSS|-, >a-7l 
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1020030011356 m■^ '^^\- 2003/7/16 

r^]S.^%-0_^^iE.] ^7] ^^3] aJ^^ :^]2 S-^^ofl ^7] ^^1- 9l7}^} 

7] ^t-V ^]2 ^^ ^eiZLl- i^tbt:f. 

^71 aVi^l 7l^>^ofl ^>-^ ^^3)-, ^71 ^<^1 n^i^ 

4, ^1-71 *>-^ A]-olo]] ^^Sl- p]la.e]#4, ^1-71 s:>-^ ^^-2.^ 

^^•1^ ^7l ^Sl- >a-7l t^l£.Bl^<Hl ^^^1-7] -^^^Sh i^lasl^^l 

^^^ofl ^^s)ol o;i^ ;?fli l-eln^q-. ^^-71 ^^n- i^JS.b1#-2.S-^b1 ^7] 

-^-71 ^1--^ ^^^>7l ^srH ^7l i^lS-elf^^ ^-l^ofl^i ^7l ;*lll 

^14^1 ^^2)- -^^^ S^*>fe ^<il 7}^i\t^. iS5ldlI12fl3l) 7l# ^ 
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1020030011356 ^^ ^^>: 2003/7/16 

^^7> cf^oii ^^i<^i«Hi tir^s]^ ^}^^. ^ ^^i^ii^ ^ ^^n^^] 

^ 3.7] £^ ^^^l^i^ ^^^^^ 

^4-. ^7] o]x^ ^o] ^7] c^-S. nvo^ ^ofl oj^j,, ZL ^}o]6\] ;^l32l cf 

<25> £ 1^ ^ ^^s] w>^3it!: ^>««1<^H1 ^^sl- tifls-el ^^l-s] 7^^-^ 

<26> :£ 1^ %se>i3, ^ ^^<^1 tc)-€- ^is-e) ^;^>^ 71^2^0.^ H^^I^bKie. 

^1 ^S^m ^Hlt!: 7]^(10)^H1 ^^^s)<H ^ ^11 

(22)5!l-, till ^(phase-change memory layer) (32)3}-, >S-^ ^ ;^12 S^f' 

(52)^ i^s:>^ 7>^4. 

<27> ^7] 41 £^#(22)^ ^^7l tiV^^fl 7] ^SrC 10)^1-21 ;^ll 5)l'i>^<HlAi #:?}:^<a^ 

(20)^ ^^^^ ^^(12)1- #*>c>i ^7] tiVs.^] 7l:S(10)<Hl ^^/:E.e11 

91 ^71^^ o.^ oxr^, ^7] m 5.^^(22)^ 

o]^o]^ ^ 9X^^, <^1* W, TiN, 
TaN. WN, MoN, NbN, TiSiN, TiAlN. TiBN, ZrSiN, WSiN, WBN, ZrAlN, MoSiN. MoAlN. 
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TaSiN. TaAlN, Ti . W, Mo. Ta, TiSi. TaSi , TiW, TiON, TiAlON, WON, TaON ^^S. o]^ 

<^11- 1-^ W, TiN. TaN, WN. MoN, NbN. TiSiN. TiAlN, TiBN, ZrSiN, WSiN, WBN, 
ZrAlN, MoSiN, MoAlN, TaSiN, TaAlN. Ti . W. Mo. Ta, TiSi, TaSi . TiW, TiON. TiAlON, 
WON, TaON f-^^ <^l^c>]^ ^ o^t^^ 

f^^V^«?^^(30) ■?1<^lAi ;^fll £^#(22):a4 B^l^S. ^71 ^£^1 7]:^(10)S] 

^^(main surface)^)- ^^*>7fl <?i^S)<^ 9X^. ^7] ^]S.^^(32)^ ^7] ^S. 

^1 71:&(10)<^1 cfl'^^m ^ ^ll^(34)ai}-, ZL a}:i:fl^ia'?] # ^121^(36)* 7>:5l 

^. 

^0^-71 -^^51- t.fls.e|f^(32)^ (chalcogen element)* 5L^*>^ ^^-^^ 

#^#(32a)^^ ol^<>1^^^. £ l<Hm ^71 clls.sl#(32)ol >^V^^ l-^f^(32a) 

^7l ^l2-e^#(32)^ S^s:>^ ^^sh #^#(32a)3)-, ^^71 

^^2)- l-^^(32a)^ ^1-^^ ^^f^(38)^S ol^o^^ ^£ o;icf. ^y] ^^g}- i^l 

as1f^(32)5l ^ ;^12^^ ;^113 ^^^'?!^(40)<^1 ^€^1 ^i^. 
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1020030011356 ^^ 'U^}: 2003/7/16 

^7] #^#(32a)^ Te, Se, Ge. o]^^ ^ c,]s.o^ ^^^S. 

^^]^^ ^^^^ ^^S. oj^o^^cf. c^ll- 1:^, ^7] ^^s\- *^f^(32a)^ Te. 
Se, Ge. Sb, Bi , Pb. Sn. As. S. Si. P. 0 ^ ^j-g-o^ ^^o.^ ^^^=1^ ^ 

oflA^ ^^Sl^ 1-^^ ^L^tlrcl-. «>^^^>7ll^, ^7] l-^#(32a)^ Ge, Sb ^ 

Te^ SE^ In, Sb, Te ^ Ag^ o]^<^^^. 

^^71 i^lS-e]#(32)^ ;'111T^(34)<^1^ >lll #s1ZL(26)^^ ^7]^ 

^ ^tl- ^11 ^#^(26a)ol ^^^^o] ^o.t^, ^^2}- i^la.Bl#(32)^ ^7] ^ 

^^(26a)<Hl ^^slcH 9X^ m l-eiii(26)# -f-^H -^7] ;^ll ^^^(22)o.s.^b\ 
^7] A]^^ ^^^^4. ^y] ^11 #e^ii(26)^ l:^ ^ji^^S <=1^'>1^ 

S&tb, ^7l >a-^2}- ^(32)^1 ^ll^(34)ol]^ ^7] ^#i^(26a)3l- o]:^5) 

^ 9X^ ^^1<^1 ^12 €s^^(28)^^ ^71^ ^tb ^]2 ^#ia(28a)ol ^^^5] 

^ ^^^2^- ^]3.^%(i32)^S.^^9] ^7] ^12 ^#iS(28a)^l ^ 

o;[^ ;«112 3.^ s.^]n.mm ^12 £^f'(52)«^l ^^^tJ^. ^7] 7^)2 

^12 £^^(52)^ ^^-7] tiV^^l 7l^(10)^<Hl^i >a-7l ^^Sl- 1^1-2.^1^(32)^ 
^13 #^^^^(40) ^oil ^^^51<H ^cf. >a-7l ^12 £^#(52)^ 
^^^s}-#, <^1^<H^ ^ «^1S 1-^ W, TiN. 

TaN, WN. MoN, NbN, TiSiN, TiAlN, TiBN. ZrSiN. WSiN, WBN, ZrAlN, MoSiN, MoAlN. 
TaSiN, TaAlN, Ti , W. Mo. Ta. TiSi, TaSi , TiW, TiON. TiAlON, WON, TaON 

22-12 



1020030011356 %^ <^>^>: 2003/7/16 

^1-71 §^^€^^(30) ^ ^13 ^^^'?1^(40)^ ^-i-*>S.^ ^^^^ ^13 €r^ 1- 
eill(42)l- #srV<^ ^7] £^#(52) ^ ^l3 £^#(24)0] ^7)2^ o.^. 
7>^*>cf. >a-7l >I13 #5111(42)^ <^]^ 1-^ ol = o:|:g ^ o;^rf. c^yl^i 

, ^1-71 ^ SL^^ (32) ^S.^^s] >^V7l ^12 ^^ l-eiii(28), ^13 S. 

^#(24) ^ ;^13 *fi]^(42)l- -i-4^><^ ;^12 £^#(52)^7>^1 

^ ^^<H1 ^3.^ "^^^^ ^<H^i. ^7l i^£Slf^(32)^ 

;Hll ^#^(26a) ^ ^12 ^#^(28a)<>l -^^^ ^1^^ JE.€- S^S*^! ^12 

^^^^H30) ^ ^13 ^^>^«a5^-(40)^^ a<=^ 9X^^, till ae^^ (32) 2] >!lll 

^•^1^ ^11 ^#iS(26a) ^ ^12 ^#^(28a)<^l ^^f. ojsq. :^o] -g-^ 

^^^Hl ^11 ^#^(26a) ^ ^12 ^#'^(28a)-^S- ^^^s]^ 27fl^ ^ 

^ ^]S.^%^i32)^S.^ ^-g-A] ^^s\- pllSBl^(32)<=Hl^i2] 

^» ^ Joule heater) ^ti|-. o^7]Ai, >a-7l ^^lH 

^#^(26a)^ ^7] £^^(22)^S.^Bl ^^s)^ ^7] ^1:^611 S]*H ^-§- 
t}jL, ^7l ;H12 ^#ia(28a)^ ^7] ^V^Sj- t^lfie)#(32) ^Hl^] ^>^5|-<:>ll ^s:>c^ 
sl^ *1E^^A-1 z^-^^r^. 

£ 3^ £ 1 ^ £ 2ol) £Al3£)ol ^ ^T^d] T^Hie] >i.;,].o^ 

2)- Dilael#(23)^ eflo]o>o.o.^^^^ ^7] i>llS.e|f'(32)<Hl ^^7> ufl ^7] 

^]S.^^{32)<=>\^^^ ^^21- ^^(32b)ol o^^^ -^.o^^cf. 

S. 3<H1 ^7] ^^(22)s\- ;^il2 ^^(52)4^ ^>^1^ :^ 
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1020030011356 #^ 'U^}: 2003/7/16 

ullS.El#(32)^ ^•1iS<^l^i ^-t ^^]S. ^-S-^m ^7] ^11 ^#^(26a) ^ ^12 

^i28a)o] ^^^i-ofl 9X^B.S., ^7] Dfls-E^#(32) ^>^]7> Jl:^!-^] 

^ ^-g-*>7ll ^rf. ^<at!: H7]S1 <^l-§-*H HSZlEfl'-J^ 

afl ^7>€ ^ 9X^. o^el-^i, HS-Zisflnj^ HSfi^l^Bi^-^El A^s]^ 

^IS^V^ 7>^^H, #Bfl 7l#<^l Hls:Vo^ ^ti]- o]^].o^ ^^o^ oj-g-^ pH^.^) 

^SnefltHl: l:#(programinable volumn)*^] ^S. ^7] ^3.^^(32)^ 3.7] 

( di mens ion) ^^}<^ ^sfl 7l^2l ^^^^^iIa-^^ ^^Sj- oflael^fil a-] 

<^>^ *>^^-. ^^M, ^ ^^Sl- ^;^>5l ^^^oflA^^ >^V7l >^V^^ r^l 

S.e^f'(32)* ^^^^V^ #^#(32a)2l ^^^1 ^ S-o] ^^-^^ «.«(32b)o^ 

^Hl-^ ^ -S-^iiS. 3)-§-^>7ll ^, ^7] #^#(32a)^ ^^1 ^ 

s^^As>^ ^^flo^^ ^ e^-l^'V;^] 'S-^sl- -^^(32b)^ 

^z^- 7l#s] tlrTilol] ^l^^^l ^Jl, #^m32a)^ ^7fl» ^1<H^-^S>H ^.i:!- -§- 
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m 

1020030011356 #^ 'U^}: 2003/7/16 

^^>^ T^^^l 5^^^ (uniformity)^ ^^^1^ ^ ^cf. 
[^^^ as)-] 

<40> ^ ^v^o]] a).^ .^^51- D]is.e:] ^^].^ ^i-y. ^ ^^jzfo^ ^7]^ 

ofl til^H <^1*>S ^ ^^o] 510.0^, it|-e|-A-l B^^l^e]^ s.^ t}]^ # 
^^^S>H ^^]^}^] 

^ -g-^^l^ l-^^-<Hl>«>-1S] ^^3^ -^5£|* 3l;es.^O.^^ ^ 

^Hl <^517>;^1 ^^o] 7>^^>t:f. 
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1020030011356 #^ '^;^>: 2003/7/16 

11 

^12 £^#4. 

-^7l HViE^l 7]:^^ ^i^Cmain surface)^ Jg^^V^l ^7] ^5.^1 7l^o]l 

ifl^^V^ ^11^^ 7>^1^ ^i^-^^ ^lS-e|# (phase-change memory layer)^}-, 

^71 £^#^S.^B] ^7] i^nS-el^^S. ^71 ^^*>7l 

'^M Tillae^^o^ ^71 c]^^<:>] ^A^^ ^^^^ 

^^-^S. ^S-B] ^7\. 

[^^^J- 2] 

^^■71 ^11 ell'i^a-'Hl^i ^7l ^11 S^f^Ji]- oj^sjo^ ^^^^ ;^13 s.^%^4r ^^ S.^^- 
^7] :^]2 ^71 ;^13 ^t}<^ ^7] :^]2 £^#4 ^7]^^S. 
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;^ii ^#^2]. m ^7]^ ^-^^ ^tb ^11 
■^7] ^12 ^#^34 ;^i3 s.^^B] ^7]^ <^^^ ^tb ^12 

5E.^*>^ ^^i-^S. ^1-^^ ^2. el ±7}. 

41 

<H1 ^^^^ ^^i^S *>fe >a-^s?- oil2.el ^7}. 
[^^^ 5] 

^v^s}. >^7l ;^ll ^ ;^12 ^#^<^1 ;Hl5qtb 

6] 

^7] ;^12 ^7] HV^^i 7l:&^v<^lA] ^1-71 >t)li S^^jac]- sll^^oil ^ 

[^^*J- 7] 

^71 oil 2. El -3-71 ^2^1 7l:^>^o1lA-l .^71 i^d^^^^ 

<=H1 ^^^^ ^* v]]3.^ ^7.}. 
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[^^•^ 9] 

^1-^21- i^lS-S]^^ (chalcogen element i^*]-^ ^^^^ #^ 
[^^^J- 101 

11] 

^cJ-^Sl- i^l2.el#^ Te, Se, Ge, 0)^.0^ ^ o]s.oj -^^o.^ ^^^^1^ 

12] 
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4 

1020030011356 %^ '^^^}- 2003/7/16 

^7] ^]S.^^-& Te, Se, Ge, Sb. Bi , Pb. Sn. As. S. Si, P. 0 ^ <^1*^ 

[^^^J- 13] 

T^S-elf-Sl ;^12^^ m^l ^^^^ 5L^*>^ ^^-^ 

14] 

^11 s^f^-^s-^-E-l >a-7l Wsl- T^lael^oll 

^71 ^S.^ 9l7m7] ^]1 €r^ 

^7l pflS.e^f^o.^^Bl ^7] ;^12 ^ 

7l ^J:» '?l7}3r>7l ;s|l2 i^*>^ ^]3. 
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[^^^^ 15] 

^7] 1^1 2.31 (chalcogen element )« i^*>^ 1-^ 

(^^^J- 16] 

^113*J-oll SZ^^i, 

17] 

^ofl ^V«. ^^J!}-, 

*>-^ ^^311- A>olofl >a-^^ v\]S.^%^3!^, 

I^^IJ- 18] 
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19] 

^7] ^]3L^^^ ^S^ffl €^ (chalcogen element)* i^^V^ ^^Sj- 
20] 
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11 



32a 26a 



32b 28a 36 
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32a 26a 38 32b 28a 36 




is. 31 

26a 32b 28a 




-32 
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A 



